This paper investigates the effect of access to finance on job growth in 50,000 firms across 70 developing countries. Using the introduction of credit bureaus as an exogenous shock to the supply of credit, the paper finds that increased access to finance results in higher employment growth, especially among micro, small, and medium enterprises. The results are robust to using firm fixed effects, industry measures of external finance dependence, and propensity score matching in a complementary panel data set of over one million firms in 29 developing countries. The findings have implications for policy interventions targeted to produce job growth.
I. Introduction
The recent global financial crisis has highlighted the impact of credit markets on the real economy, in particular on employment. While an extensive literature exists on how finance can affect corporate investment and overall economic growth, 1 comparatively little is known about the effect of finance on labor market outcomes. Arguably, the relationship between finance and job growth is more subtle, since it is not clear that increasing access to finance should readily lead to the hiring of more workers. Firms may grow by increasing investment, and thus output from greater access to finance without ever increasing labor, a case of "jobless growth". Or conversely, financial constraints should not affect labor directly, since unlike capital, labor does not require financing. On the other hand, the theoretical literature on capital-labor market linkages 2 suggests that labor has a fixed cost component that requires financing to bridge upfront costs associated with training and hiring and so we should expect to see credit markets affect firm employment decisions.
Ultimately, the impact of access to finance on employment growth is an empirical question, and an important one given the concerns on jobless recovery and rising unemployment following the 2007-09 Great Recession. 3 The recent empirical evidence on the link between access to credit and employment is largely focused on the U.S. experience and we have little evidence of the impact of credit markets on employment in developing countries where financial institutions are less developed. This is also an especially relevant question for micro, small and medium enterprises (MSMEs), since small firms have been shown to be the most vital job creators in developing countries, 4 as well as the most likely to be credit constrained. 5 In this paper, we use comprehensive firm-level data across a large set of developing countries to analyze the impact of access to finance on job growth and the heterogeneity in this relationship across firm size. In particular, we study the differential impact of access to finance on MSMEs' ability to create jobs relative to that of larger firms.
Establishing a causal effect from access to finance to employment growth is complicated, since the variables measuring a firm's access to finance may also reflect its demand for labor.
Moreover, there are potentially many factors that could drive both firm employment growth and access to finance. We alleviate these identification concerns using a number of empirical strategies. First, we consider an exogenous shock to the supply of credit in the form of the introduction of a credit bureau. 6 We use a difference-in-difference approach in estimating the impact of the introduction of credit bureaus on employment growth, by comparing countries which introduced credit bureaus and countries which did not, and years pre-and post-credit bureau introduction. Second, we use propensity score matching (PSM) to more closely match the treatment and control group of countries and re-estimate the difference-in-difference specification. Finally, following Rajan and Zingales (1998) , we identify credit supply effects using industry measures of external finance dependence interacted with the credit bureau reform variable. If increased access to finance from the introduction of credit bureaus affects job growth, 4 Ayyagari, Demirguc-Kunt, and Maksimovic (2011) show SMEs to be important job creators. Haltiwanger, Jarmin and Miranda (2013) also find a strong role for SMEs in job creation in the US. 5 See Love and Mylenko (2003) , Beck et al. (2008) , and Galindo and Micco (2005) . 6 A credit bureau is defined in the World Bank Doing Business database as a private firm or nonprofit organization that maintains a database on the creditworthiness of borrowers (individuals or firms) in the financial system and facilitates the exchange of credit information among creditors. Credit investigative bureaus that do not directly facilitate information exchange among banks and other financial institutions are not considered. then we should expect to see larger effects for firms in industries that are more dependent on external finance.
We use two complementary sources of firm level data: cross-country World Bank Enterprise Surveys that include information on 52,231 firms operating in 70 developing countries; and Bureau Van Dijk's Orbis database on over 1 million firms operating across 29 developing countries. Both databases include large and small, and listed and unlisted firms.
While the Enterprise Surveys provide data across a larger number of countries, the panel dimension in the Orbis database allows us to control for unobserved heterogeneity at the firm level, using firm fixed effects.
We find a strong positive relationship between access to finance and job growth. Overall, firms with access to a loan exhibit employment growth between 1 to 3 percentage points larger than firms with no access to finance across the two databases. These results are robust to controlling for firm fixed effects. When identifying the relationship using the introduction of credit bureaus (CB) as an exogenous shock to the supply of credit, we find that the introduction of CBs increases employment growth by over 5 percentage points compared to countries where CBs do not exist, a result that holds when estimated with the matched sample using Orbis data. This effect is particularly large for firms in industries that are more dependent on external finance.
We also find the association between finance and job growth to be stronger among MSMEs than among large firms. MSME firms with access to a loan have between a 1 to 4 percentage point larger employment growth than MSMEs without a loan across the two databases. This difference in job growth among MSMEs with and without access to finance is at least three times larger than the differential among large firms with and without a loan.
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In our largest database, the introduction of CBs elicits a job growth response among MSMEs that is over six times larger than that among large firms. Finally, MSMEs in industries with high dependence on external finance respond to the introduction of CBs with job growth rates that are almost two times larger than those of large firms in similar industries.
Our paper contributes to the growing literature on finance and labor. Several papers have used the 2007-09 Great Recession in the US as a shock to external finance to identify the causal link between finance and employment. Duygan-Bump, Levkov, and Montoriol-Gariga (2015) find that workers in small firms in the US were more likely to become unemployed during the 2007-09 financial crisis if they worked in industries with high external financing needs. Benmelech, Bergman, and Seru (2011) show that local unemployment rates in the U.S. are affected by the provision of bank credit. Chodorow-Reich (2014) finds that borrowers of banks affected by disruptions in the syndicated loan market following the collapse of Lehman Brothers in 2008 faced restrictions in credit supply, which translated into greater cuts in employment at these firms. Greenstone, Mas, and Nguyen (2012) also show that the 2007-09 lending shocks accounted for significant but modest declines in overall county-level employment.
However, it is not clear how these finance and labor market linkages in the US 8 translate to firms in poorer economies with completely different financial infrastructures and institutional 7 We find similar results in robustness tests using alternative measures of access to finance such as growth of financing and debt ratio. A one standard deviation increase in the growth of financing among MSME's is associated with employment growth rates that are over 0.89 percentage points higher. Similarly, a 1 standard deviation increase in the debt ratio of MSME firms is associated with an almost 0.4 percentage point higher employment growth. These are large movements in response to changes in financing when compared to the median annual employment growth rate of just under 1.5 percent. 8 A few studies have used data from other developed countries. Bentolila, Jansen, Jimenez, and Ruano (2013) use matched bank-firm data from the Spanish Credit Register and show that during the Great Recession, firms with credit relationships with weak banks had substantially lower employment levels than firms borrowing from nonaffected banks. Popov and Rocholl (2015) use German banks' heterogeneous exposure to the US subprime mortgage market to show that firms with credit relationships with affected banks experienced significantly larger declines in environments. Thus, the external validity of these results in the context of developing economies where access to finance is rapidly evolving is limited. There are few papers that have relied on cross-country data, either at the firm level (Aterido, Hallward-Driemeier, and Pages (2011); Cull and Xu (2011)) or at the industry level (Pagano and Pica (2012) ). But, with the exception of Aterido et al. (2011) , these papers have looked at the impact of the aggregate level of financial development as opposed to analyzing the impact of individual firms' access to finance on employment as we do in our paper. This distinction is important because access to finance is not the same as financial development. Financial systems can be considered developed because the volume of credit to GDP is high but access to finance might still be low if credit is allocated only among few firms.
Our paper also contributes to the understanding of the differential impact of firm size in the finance and employment growth relationship. Our finding of a consistently stronger impact of financing on employment growth for SMEs and MSMEs sheds new light on the heterogeneous impact by firm size. These results have important policy implications for tailoring interventions intended to produce job growth in MSMEs through increased availability of financing. Our paper also advances the literature finding a positive link between reforms in the information sharing systems and increased access to finance (Galindo and Miller (2001) , Love and Mylenko (2003) , Brown, Jappelli, and Pagano (2009), Martinez Peria and Singh (2014) ). In contrast to these papers, we show a direct link between the introduction of these credit information sharing systems and job growth. In that sense, our paper is aligned with work by Campello and Larrain (2014) who show that increasing access to credit through expansion in the scope of collateral law employment and labor compensation relative to firms whose credit relationships were with healthy banks. Boeri, Garibaldi, and Moen (2012) use data from 11 OECD countries and find that highly leveraged sectors are characterized by higher job destruction rates than low-leveraged sectors during banking crises.
to include movable assets results in employment growth for firms in the country. The relationship between reforms that increase access to credit and job growth has important implications, since it highlights a policy lever through which policy makers can focus on increasing employment in developing countries.
The rest of the paper is organized as follows. Section II describes the data we use. Section III explains the empirical methodology. Section IV presents the empirical results. Section V concludes.
II. Data and summary statistics

A. Firm-level data
We use two firm-level data sets to analyze the link between access to finance and employment. First, we use World Bank Enterprise Survey (ES) data to analyze how firms' access to finance affects firm level employment growth. The ES uses a common questionnaire and a uniform sampling methodology to produce survey data on manufacturing and service sector firms that is comparable across countries.
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Stratification of the sample is on three criteriasector, firm size (employees), and geographic location. The stratified random sampling methodology is used to generate a sample large enough to be representative of the nonagricultural formal private economy, 10 as well as key sectors and firm size classifications. The ES data set provides firm-level information on employment levels, employment growth rate, access to a loan by banks, as well as other firm characteristics. We restrict our analysis to 9 Most firms in the Enterprise Surveys are single establishment firms (79%). All our results hold if we restrict our analysis to single establishment firms. 10 The Enterprise Surveys do not include firms with 100% state ownership. We control for government ownership in all our regressions. countries with two or more surveys over the course of the period 2002-2014, so that we can control for country fixed effects. We further exclude firms with fewer than five permanent employees to align the data set with the survey's stated intent of sampling firms with five or more employees. The final data set contains information on 52,231 firms operating in 70 countries.
Second, we use data from Orbis, a commercial database distributed by Bureau van Dijk over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . We focus on those firms that report data on employment. We restrict our analysis to developing countries that had a minimum of 25 non-financial firms over the sample period and had at least 5 firms each year.
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Furthermore, to be consistent with the ES sample, we limited the Orbis sample to firms that had a median of five or more employees over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . Overall, the data we use from Orbis includes information for over one million unique firms operating across 29 developing countries. One advantage of using Orbis is that it includes large, small, listed and unlisted firms. Since most firms are followed through time, the data set also introduces a panel dimension to our analysis.
The use of these two data sets in our estimations aids with the analysis because of their complementary nature. With the ES we get a more comprehensive coverage of developing countries, and the random survey sample is nationally representative. However, the total number of firms included in the analysis is just over 50,000. In contrast, the Orbis data set does not cover as many countries, but provides widespread coverage of both listed and unlisted firms in countries where data are collected. In all, estimations using the Orbis data set include over 4.3 million observations. In addition, as most firms are followed through time in Orbis, we are also 11 After cleaning the data for errors (i.e., dropping firms with zero or a negative number of employees or of total assets), we also dropped observations for firms that were involved in a merger and/or acquisition after the date of the event. Note, since we impose the minimum number of firms filter before dropping firms with median number employees less than five over our sample period, two countries Nicaragua and Gabon have less than 25 firms. able to construct a panel data set with one million unique firms. The ES does include a panel component, but one that is too small for a meaningful cross-country exploration in the context we wish to analyze. As a survey, the ES does offer more insight into firm characteristics which allow the use of more control variables in our regressions analysis.
Using the data sets discussed above, we construct a number of variables. The dependent variable, Employment growth, is calculated as the annual change in the number of permanent employees divided by the average value over the two periods.
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In Orbis, we calculate growth rates year over year, while in the ES sample, employment growth rates are annual changes over a two year period. To nullify undue effects from outliers, we truncate the top and bottom 5 percentile observations from the employment growth distribution in Orbis. As the distribution of employment growth is much tighter in the ES sample, we only remove the top and bottom 1 percentile of observations.
In the ES, firms were asked whether they have access to a loan or line of credit from a financial institution. We use the responses to this survey question to construct a dummy variable, Access to a loan, which takes the value 1 for firms with access to a loan or line of credit and 0 for firms without access. We measure financial access in Orbis using the amount of short-term and long-term financial debt. If any of these amounts are positive, we code the Access to a loan dummy as 1, and 0 if both are 0 or if either the short-term or long-term debt is 0 and the other is missing. Thus, the financial access measure in Orbis captures access to both short-term and longterm financing. As alternative measures, we calculate the Growth of finance in Orbis as the 12 Employment growth rates calculated using the base year or the average value over the periods as the denominator can yield substantially different growth rates, especially for micro and small firms. We are using the latter method because, like log growth rates, it naturally bounds the employment growth rates so that the regression analysis is not skewed by big jumps from micro and small firms. For more discussion on implications of the two definitions, see Haltiwanger et. al. (2013). annual growth rate 13 of the sum of the short-and long-term financial debt, and Debt ratio as the ratio of this sum to the total assets. We again truncate the top and bottom 5 percentile of the distribution of these two variables so as to diminish the influence of outliers.
We proxy for the size of the firm by the natural log of the number of permanent employees. In the ES, we are also able to construct a number of variables on firm characteristics that are described in Table 1 . We defer to size classifications provided by the International Finance Corporation and the European Union to identify MSMEs as those firms that have less than 250 permanent employees. MSMEs are further divided into micro firms as those with less than 10 employees and the rest as SMEs.
In Table 2 , we present summary statistics. In the ES sample, 24% of firms report having access to a loan. The average number of permanent employees in the sample of firms is 114, and the average annual growth rate is 6.5%. 53% of firms in the ES sample are in the manufacturing sector, 6% are government-owned, 10% have foreign ownership, and 23% are exporters.
Furthermore, firms on average have been in business for about 17 years. Of the surveyed firms, 21% report being part of a larger ownership structure. In the Orbis sample of over 4.3 million observations comprising over 1 million firms in 29 countries, a relatively larger percentage of firms (37%) report receiving short-or long-term financing. Firms on average employ just under 100 permanent employees. Firms in the sample grow employment at an average annual rate of close to 7%.
B. Introduction of credit bureaus
Institutions facilitating the sharing of credit information (such as private credit bureaus and public credit registries) have been shown to be critical for the development of credit markets 13 We calculate the growth rate as the difference divided by the average value over the two years. across countries (La Porta et. al. (1998) , Jappelli and Pagano (2002) , Detragiache, Gupta, and Tressel (2005) , and Djankov, McLiesh, and Shleifer (2007)). Martinez-Peria and Singh (2014) in particular show that the introduction of private credit bureaus has a stronger effect on firm financing than the introduction of public credit registries. To identify the introduction of credit bureaus (CBs) across countries, we rely on the World Bank Doing Business database.
Specifically, we identify the countries and the year in which they introduced credit bureaus, as well as the level of coverage in each year following introduction.
In the ES sample, 20 countries have a survey both before and after the introduction of a CB. An additional 30 countries that have at least two surveys, but no CBs, are part of the control group. Fifteen countries in the Orbis data sample introduced CBs during the sample period, while data from an additional 14 countries that do not have a CB serve as the control group. 14 Empirically, we capture CB reform with a dummy variable that takes the value 1 for countries that introduce CBs in the years after the reform. In the years prior to the introduction of CB for the reform countries, and for the control group of countries with no CB, the dummy variable is coded 0. Thus, the CB reform dummy variable can be thought of as the interaction of a dummy variable that identifies the treatment-control sample with a dummy variable that identifies the pre-post reform years.
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For countries that introduce a CB, the World Bank Doing Business database also tracks the number of firms and individuals covered by the CB as a proportion of the total population. We refer to this variable as CB coverage.
14 Appendix tables A1 and A2 provide the full list of countries in the Orbis and ES datasets, as well as when they are used as treatment or control in the regression using credit bureau reforms. 15 Unlike a standard difference-in-difference specification, the pre and post periods are not defined for the control group in our analysis. The interaction term we refer to as "CB reform", however, is well-defined throughout, and is the variable of interest.
C. External finance dependence
We also construct an industry-level measure of the dependence on external finance, EFD Index, following the methodology proposed by Rajan and Zingales (1998) . The index is based on the assumption that the well-developed US financial markets have fewer market imperfections, allowing US firms to achieve their desired financial structure. Thus, assuming that there are technological reasons why some industries depend more on external finance than others, the index offers an exogenous way to identify the extent of external dependence of an industry anywhere in the world.
To construct the index, we use data on US firms in the Compustat data set over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] . We exclude the years coinciding with the financial crisis where the assumption of unconstrained markets is unlikely to hold. For each firm, we sum the capital expenditure and cash flow from operations over the 7 year time period and take the ratio of this difference to the sum of capital expenditures over this period as a measure of a firm's dependence on external finance. We then take the industry median for each ISIC 2-digit industry to obtain the industry dependence on external finance. Finally, we obtain country level macro data such as the inflation rate and the GDP growth rate from the World Development Indicators, and data on regulatory quality from the World Governance Indicators.
III. Empirical methodology
We adopt a two-pronged approach in our empirical strategy. First, we use the ES sample to present evidence on the access to finance and employment growth relation across a large number of developing countries, addressing causality issues using country fixed-effects estimations and a difference-in-difference setup using the introduction of credit bureaus as an exogenous shock to the supply of credit. Next, we use the Orbis sample that covers fewer countries but offers several million firm-level observations and allows us to take an even closer look at addressing causality concerns using firm-level panel data, propensity score matching, and the Rajan and Zingales (1998) methodology.
A. Enterprise Survey sample
We begin our analysis by running firm-level regressions of employment growth on access to finance across 70 countries in the ES as specified in equation (1) below:
Where i identifies firms, j countries, k sectors/industries and t years. Employment Growth refers to the annual employment growth. Access to Finance is an indicator variable equal to 1 for firms that have an outstanding loan or line of credit. X is a matrix of firm level characteristics such as firm size, ownership (foreign or government owned), exporter status, and age. Z captures country level variables that can affect employment growth such as inflation and GDP growth. Cj and Y t are a vector of country and year fixed effects, respectively. With the repeated cross-sections in ES, we obtain within-country estimates that control for non-time-varying country controls in the empirical specification. The regressions are estimated using ordinary least squares with standard errors clustered at the survey level.
We first estimate equation (1) for all firms to understand the overall correlation between financial access and employment growth. We follow this up with separate estimations over sub-samples of MSMEs, SMEs and large firms, and test for differences in the impact of financing for these groups.
While equation (1) highlights the correlation between access to finance and job growth it does not provide a definite causal relationship. Clearly, employment growth could be driving firms' access to finance (i.e., financial institutions might be more likely to lend to growing firms and similarly growing firms are likely to demand more financing to sustain their operations) or there could be other variables that drive both employment growth and access to finance. In other words, both reverse causality and omitted variable bias are potential concerns in identifying the causal effect of finance on employment growth.
To address these concerns, we proceed as follows. First, to partially alleviate the problem of endogeneity arising from omitted variable bias at the country level, in lieu of separate country and year fixed effects, we introduce survey (i.e. country-year specific) fixed effects. The coefficient α in equation (1) now measures the within survey impact of firm financing on job growth and by design controls for all time-varying country level variables relating to, for example, policy, institutions, regulatory quality and aggregate growth. We drop country level controls, inflation and GDP growth in this specification.
Second, to identify a causal link from access to finance to employment growth, instead of directly analyzing the impact of finance on employment growth, we examine what happens to employment growth for firms in countries that undertake financial infrastructure reforms that are intended to increase the supply of credit. In particular, we look at firms in countries that introduced credit bureaus relative to firms that are in countries that do not introduce such a reform. There is an extensive literature that studies the link between reforms in the information sharing systems and increased access to finance and finds a strong positive link. The empirical analyses have been done both at the country level (Jappelli and Pagano (2002) (2014)). The approach we take of identifying the impact of access to finance through institutional reform that shocks the supply of credit is also tangentially related to work done by Bertrand et al. (2007) . While they look at deregulation in the banking industry within a single country (France), we use a reform that is identifiable and comparable across countries, since ours is a cross-country analysis.
Specifically, we estimate the following equation:
where CB Reform is a dummy variable which equals one for countries that introduced a credit bureau following the year of introduction. All other variables have been defined above. CB reform can be thought of as the interaction of a dummy for the set of countries that introduced a reform during the sample period with a country-specific dummy which identifies the years after reform. Thus, this empirical methodology is akin to a difference-in-difference approach, comparing countries which underwent reforms and countries without reform, and years pre-and post-reform. By replacing a direct measure of access to finance that is endogenous with an external country-wide shock to the supply of credit that is exogenous to the firm, we are better able to extract a causal relationship between financing and employment growth. As the link between the increases in credit supply due to credit bureau reform and subsequent job growth works through an intermediate increase in firm access to finance, to allow the effect to be realized we lag the CB variable in the equation by a further year.
The identifying assumption in equation (2) is that credit bureau reforms are exogenous shocks to the supply of credit.
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The primary role of credit bureaus is to facilitate exchange of information among banks and financial institutions and, thus, it is reasonable to assume that the effect of CB reform on job growth as estimated in the specification above is exogenous and operates only through the effect of CB reform on credit markets. This approach takes advantage of cross-country variation in the supply of credit due to some countries introducing credit bureaus while others did not. With country fixed effects in the difference-in-difference setting,
we are measuring the within country effect of CB reform. As such, this controls for any omitted variable bias from time-invariant country level variables. Introducing year fixed effects controls for macro variations across time periods.
B. Orbis sample
Even with the use of a difference-in-difference estimation strategy for the impact of CB reform, arguably our analysis may not fully account for the endogeneity in the decision by countries to introduce CBs. For example, firm-level factors may drive countries to introduce CBs and also impact job growth. In such a scenario, our specification may suffer from selection bias due to omitted variables as the effects on job growth from these unobserved factors are attributed to CB reform. To address these concerns we use panel data from Orbis that allows us to include firm fixed effects to control for any firm-level unobserved heterogeneity. We also use two distinct methods to address causality issues that may result from country-level omitted factors or firm demand for finance. First, we empirically match the treatment and control countries to produce a more aligned sample of countries. In the specification (2) above, any country without a CB is placed in the control group. To provide a better counterfactual and to mitigate the selection bias, we match control countries to treatment countries on the following factors -average GDP per capita over the period 2002-2004, average real GDP growth over the period 2002-2004, and propensity to reform. We measure propensity to reform using the 3 year change in the World Governance Indicator (WGI) Regulatory Quality Index over the same period.
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This Index captures perceptions of the ability of the government to formulate and implement policies and regulations that promote private sector development. By matching on changes in regulatory quality, we are matching countries that show similar trends in propensity to reform.
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In addition, we seek to keep the treatment and control countries similar on the level and rate of overall development by also matching on GDP per capita and real GDP growth.
We calculate propensity scores for each country using pre-reform values on these variables, and use nearest neighbor one-to-one propensity score matching (with replacement).
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With a newly matched treatment and control countries, we subsequently estimate the differencein-difference specification of equation 2, taking into account the number of times a control country matches multiple treatment countries with frequency weights.
Second, we introduce within-country variation in dependence on external sources of finance across industries. This approach compares the impact of CB reform on employment growth across industries that are more versus less dependent on external sources of finance.
Firms in different industries rely on external financing to a different extent, and we use the 17 A three year timeframe provides a more stable regulatory direction of a countries policies that is more likely to smooth out annual jumps. 18 Using another measure of regulatory quality, the ICRG Legislative Strength, index produces similar matching results. 19 We verified that the choice of matching method is not crucial to the overall results. Using Kernel density based matching, for example, produces similar matching and qualitatively similar regression results.
varying response of these industries to credit bureau reform as part of the empirical strategy. It stands to reason that if firms in industries that are more dependent on external financing are able to secure such financing, they will be able to grow at a faster rate.
This follows the strategy proposed by Rajan and Zingales (1998) . However, while they have used this strategy to assess how country level financial depth affects industry output growth, in this case we use it to study how the supply shock to credit from introductions of CBs affects firm employment growth. Essentially, this involves estimating equation (3) below:
Employment Growth i,j,k,t = αCB reform j,t-2 + θCB reform j,t-2 *EFD Index k + βX i,j,k,t + γZ j,t-2
Where EFD Index is the Rajan and Zingales (1998) external finance dependence index and the remaining variables have been described above. The identifying assumption in (3) is that external dependence represents a true technological measure of demand for external financing independent of supply. As discussed in the previous section, we follow Rajan and Zingales (1998) in constructing the index, using data from US firms assuming that capital markets in this country are relatively frictionless and thus an industry reliance on external finance in that country is a reliable indication of true technological demand for financing.
While in principle we could undertake propensity matching in the ES sample, we do not show these as the main results since the one-to-one nearest neighbor matching with replacement results in a much larger reduction in the number of control countries in the ES data. We are unable to apply the Rajan and Zingales (1998) 
IV. Results
A. Access to finance and employment growth
We find a strong positive correlation between firm access to finance and the rate of employment growth. Table 3 presents estimates of the association between the firm's access to a loan and subsequent employment growth (equation 1) for all the firms in the sample, as well as over the MSME, SME, and large firm subsamples. The first four columns show estimations using country and year fixed effects along with time varying country-level controls, while the next four columns replace the time varying country-level variables with survey (country-year)
fixed effects.
Column 1 shows that firms with access to a loan have an annual employment growth that is 3.29 percentage points larger than for firms with no access. Columns. (2) to (4) show the association between access to finance and employment growth to be strongest in the case of
MSMEs and SMEs
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(3.59% and 3.06% respectively) compared to large firms (1.18%) with point estimates more than three times larger than for large firms. To statistically test how the estimates for SMEs and MSMEs differ from those of large firms, we estimate the two subsamples as Seemingly Unrelated Regressions (SUR) and conduct a t-test for whether the coefficients are equal. We reject the null hypothesis of their equality resoundingly at the 1% 20 We follow the IFC and EU size categorization and classify MSME as firms with less than 250 employees. We also ran the regressions using different categorization of MSME's as firms with less than 100 employees suggested by others and find that the res level of statistical significance.
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In columns (5) to (8), we present an alternative specification that controls for survey fixed effects (which are country-year specific) rather than country and year fixed effects. These within survey estimates in essence remove country level omitted variable bias from both time-varying and time-invariant covariates. The qualitative results in columns (1) to (4), in terms of sign as well as relative magnitude between MSMEs, SMEs and large firms, carry through in these specifications.
As robustness, in appendix A3 we estimate columns (1) to (4) from Table 3 over the Orbis sample and obtain qualitatively identical results.
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In all regressions in this table, we use OLS regressions with firm and year fixed effects with standard errors clustered at the firm-level.
Overall, firms with access to a loan have an average annual employment growth rate that is 1 percentage point larger than that for firms that lack such financing in the Orbis sample. As before, we find the association to be strongest in the case of MSMEs with a point estimates more than four times higher than that of large firms. We confirm with a t-test that it is statistically higher at the 99% confidence level.
In columns (5) to (12), as robustness, we present results using two additional measures for the volume of financing -growth of finance and debt ratio. In columns (5) to (8), we find that a 1 standard deviation increase in the growth of finance correlates to an overall increase in employment growth by 0.81 percentage points. This relationship appears entirely driven by the high correlation among MSME firms. A 1 standard deviation increase in the growth of finance is associated an increase in employment growth by 0.89 percentage points among MSMEs and only ults hold. Micro firms with access to a loan increase employment growth at a rate of almost 5 percentage points larger than that of micro firms without a loan, by far the sub-sample with the highest correlation. 22 All analysis using ORBIS data is done using the full sample of firms available even when data for a particular firm is not available for all years. As robustness check, we repeated all our analysis over a balanced panel that drops firms not available over the entire 2004-2011 timeframe. Although the number of countries and the sample size drops substantially, all results carry through. The regression tables are available on request.
0.07 percentage point increase among large firms. Thus, the increase in employment growth from increase in the growth of finance is 13 times higher for MSME firms. T-tests confirm that the null hypothesis for the equality of the estimates for MSMEs and SMEs against large firms can be rejected strongly at the 1 percent significance level.
Columns (9) to (12) show that the overall effect, as well as for MSMEs and SMEs of an increase in the debt ratio results in a positive impact on job growth. Overall, a 1 percentage point increase in the debt ratio results in approximately a 0.03 percentage point increase in employment growth. A similar point estimate is observed within the MSME and SME subsamples. Here again we find the relation between access to finance and job growth to be strongest (both economically and statistically) in the case of MSMEs and SMEs compared to large firms.
Overall, the results from Table 3 and Appendix A3 provide initial suggestive evidence that access to finance leads to higher employment growth. Further, as MSMEs are more likely to be credit constrained, we consistently see that they are more inclined to increase employment given financial access. As discussed above though, econometrically, endogeneity of the finance variables is a concern that does not allow for a causal interpretation of the effect of financing on employment growth. We try to address this in the following sections.
B. Credit bureau reform, access to finance, and employment growth
In this section, we try to address the endogeneity of the financing variables by using the introduction of credit bureaus as an exogenous shock to the supply of credit in an economy. We first establish the association between introduction of CBs and access to finance and then examine the impact of CB on employment growth.
In Table 4 we first regress Access to loan on CB reform and find that the introduction of a CB is associated with an increase in access to finance. These regressions are estimated using a linear probability model (LPM) and standard errors are clustered at the survey level. Specifically, controlling for country and year fixed effects, 23 in the years after which a CB is introduced in the country, there is a 6 percentage point increase in the average firm's access to a loan in the overall sample. We find similar point estimates in the MSME and SME sample. The association between CB reform and access to finance is not statistically significant in the large firm sample as seen in column 4 of Table 4 . While we expect MSMEs and SMEs, which are potentially the most financially constrained firms in an economy, to benefit the most from reforms that improve the credit information environment in the country, we are not able to reject the null hypothesis for the equality of the estimates for MSMEs and SMEs against large firms.
Having established the effect of CB reform on access to finance, we next re-estimate equation (2) but replace Access to loan with the more exogenous CB reform. Using the Enterprise Survey data, Table 5 shows that the introduction of CBs leads to 1.28 percentage point increase in employment growth for the overall sample. MSMEs and SMEs again respond more to the supply shock (1.34% and 1.79% increase in employment growth respectively), while the larger firms have a lower increase in employment growth (1.11%) that is not statistically significant. Statistically, we confirm using t-tests that the estimates for MSMEs and SMEs are higher than those for large firms at the 99% confidence level.
In Table 6 , we confirm the impact of CB reform on employment growth using the ORBIS sample but the magnitudes we find are larger. Introduction of CBs leads to an over 5 percentage point increase in employment growth both for the overall sample (5.29%) and for MSMEs (5.54%) and is only slightly smaller in the case of SMEs (4.85%). By contrast, the increase in employment growth is just under 1 percentage point for larger firms. Thus, introduction of CBs results in an increase in employment growth that is over 6 times larger among MSMEs than large firms. Statistically, we confirm using t-tests that the estimates for MSMEs and SMEs are higher than those for large firm at the 99% confidence level.
In addition to the year of introduction of CB's, the World Bank Doing Business reports 24 also gather information on the coverage of the CBs as a percentage of total population. The estimation of equation (2) using CB reform above switches from 0 to 1 with their introduction, thus treating all CBs in the same manner. It is reasonable to assume that if CBs are introduced with varying degrees of coverage, the subsequent shock to credit supply will be proportionally varying. As a robustness check, we introduce this information into equation 2 by replacing CB reform variable with the interaction of CB reform and CB coverage.
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Results provided in the Appendix Table A4 show that increases in coverage do appear to have varying degrees of impact on job creation due to a differential effect on credit supply. Countries that introduce CB reform with a 1 percentage point higher coverage, on average, grow employment at a 0.05 percentage point higher rate in the Enterprise Survey sample and a 0.16 percentage point higher rate in the Orbis sample. To put these estimates in context, consider a change in coverage from the 25th percentile to the 75th percentile of countries, which corresponds to 37.4 percent increase in coverage. Such an increase in coverage, according to the estimates in Table A4 , would lead to an additional 2 percentage point increase in the growth of employment in the ES sample and 6
percentage point increase in job growth in the Orbis sample. The gulf in employment growth between MSMEs and large firms is still evident in these regressions and t-tests confirm that 24 http://www.doingbusiness.org/data/exploretopics/getting-credit 25 We do not introduce CB reform and CB coverage individually due to issues of multi-collinearity.
differences between MSMEs and large firm are statistically significant at the 1 percent significance level.
Overall, the CB results reported so far suggest that the relationship between access to finance and job growth is causal rather than merely correlated. Furthermore, CB introductions, especially with higher coverage, and the subsequent increase in access to finance appear to be better utilized by MSMEs who grow employment at a much faster rate than larger firms.
As an interesting aside, we delve deeper into the effects of CB introductions on corporate decision making. If firms have greater access to finance from the introduction of CBs, it is not hard to envision that this should manifest in the growth of the firm in other dimensions besides
employment. An obvious effect would be on investment as firms finance lump-sum increases in capital. In Appendix Table A5 , we present results replacing employment growth with total asset growth and tangible fixed assets growth, respectively, as the dependent variable in the specification of equation (2). These variables are only available for the Orbis sample and for a smaller sample of countries. We find that CB reform leads to increases in the growth rate of total assets and tangible fixed assets. In the disaggregated size categories, we get estimates that are in line with the pattern of results thus far -an effect among MSMEs and SMEs from financing (CB reform) that is much higher than for large firms. These results suggest an obvious avenue for growth in employment among firms. It is conceivable that the increase in job growth from financing is working through an intermediate increase in capital. As firms finance capital accumulation, labor is hired to "work the machines" and maintain optimal capital-labor ratios.
C. Additional robustness tests
In this section, we present results from two additional strategies aimed at countering concerns of endogeneity from the selection of treatment and control countries that undertake CB reform -propensity score matching and the RZ methodology.
First, in columns (1) to (4) of Table 7 , we present results from estimating the same specification as before (equation 2), but modifying the sample of control countries as a result of matching. The one-to-one nearest neighbor matching with replacement reduces the number of control countries used from 14 to 8 in the Orbis data. The regressions make use of frequency weights to produce an overall sample that is analogous to having an equal number of treatment and control countries. A test of the balancing property shows that the balancing property of the estimated propensity score is satisfied, i.e., countries with the same propensity score have the same distribution of observable (and unobservable) characteristics independently of whether or not they undertake CB reform.
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In estimating the propensity score, we impose the Common Support condition, which ensures that matching is only conducted over the overlapping region of the distributions of propensity score in the treated and untreated groups, thus ensuring that conditional on observed characteristics, the probability of undertaking a CB reform or not is nonzero.
The regressions results with matching are qualitatively identical to the unmatched results in Table 6 above. Columns (1) to (4) of Table 7 show that the point estimates for the overall effect of the introduction of CB on job growth are slighter lower than earlier, as are the effects among SMEs and MSMEs. Increased access to finance resulting from the introduction of CBs 26 Rosenbaum and Rubin (1983) show that to ensure a bias reduction the propensity score should satisfy two important properties: Balancing Property which ensures that given the propensity score, the treatment and observables are independent and the Unconfoundedness Property which ensures that given the propensity score the treatment and the potential outcomes are independent. We use the Stata routine psmatch2 to estimate the propensity score and test the balancing property. Note that the unconfoundedness property cannot be tested.
leads to a growth in employment of approximately 5 percentage points in the overall sample, as well as for SMEs and MSMEs. We test that this is statistically higher at the 1% confidence interval than the estimate for subsample of large firms.
Overall, the results from the matched sample provide more substantive evidence for the positive effect of CB reform on employment growth. More closely aligning the treatment and control countries in their propensity to undertake regulatory reform and the overall level and growth of income produces a smaller grouping of control countries. However, the estimates for the overall sample as well as the relative size of the impact for the subsamples continue to hold.
Our second strategy to strengthen the causal impact from firm financing to employment growth relies on supplementing the credit bureau reform analysis presented above with exogenous cross-industry variation in dependence on external financing. As set out in equation (3), following Rajan and Zingales (1998) , this involves estimating the effect of the interaction between the CB reform dummy and the industry level index of external finance dependence.
This variable varies at the country level depending on if and when CBs were set up in a country, and further breaks down firms in reform countries by the level of external finance dependence in the sector the firm operates.
Since the external finance dependence index is only calculated for firms in the manufacturing sector, we first repeat the estimation in equation (2) (Table 6 ) over this subsample to confirm that the underlying effect still exists (Appendix Table A6 ).
In columns (5) to (8) of Table 7 , we regress Employment growth on CB Reform x EFD and find strong evidence that the effect of CB reform does appear to vary by industry. The interaction between CB reform and the external finance dependence variable is positive and significant for the overall sample as well as for all three sub-samples. That the effect of CB reform on employment growth varies by an exogenously constructed technological measure for the industry's demand for external financing provides further evidence that a causal link between financing and subsequent economic growth exists. The relative magnitude of the effect appears much larger among MSMEs and SMEs than the large firms. A t-test for the null hypothesis that the interaction term for the MSME/SME subgroup is equal to the large subgroup is rejected at the 1 percent significance level.
V. Conclusion
There is an extensive literature in corporate finance establishing the link between finance and growth at the macro level (country economic growth and industry growth) and micro level (firm sales growth). However little is known about the link between finance and labor markets.
Firms may grow by increasing investment, productivity, and thus output from greater access to finance without ever increasing labor, a case of "jobless growth" that is of particular concern after the global financial crisis of 2008.
Our paper is the first to establish that increased access to finance results in increased job growth in developing countries. We use two complementary data sets -a cross-sectional microlevel data set covering over 50,000 firms across 70 developing countries and a panel micro-level data set covering fewer developing countries but over 4.3 million observations -that allow us to conduct an array of tests to address endogeneity concerns. We find that the link between access to finance and employment growth is robust to using firm fixed effects to control for unobservable firm-level heterogeneity, using the introduction of credit bureaus as an external exogenous shock to the supply of credit in the country, and using propensity score matching to better match the countries that undertake credit bureau reform and those that do not. The effect of access to finance on employment growth is also shown to be particularly large for firms in industries that are more dependent on external finance. These effects are all economically large as well as statistically significant.
We also find the association between finance and job growth to be stronger among micro, small, and medium firms (MSMEs) than among large firms. In particular, we find that MSMEs and SMEs, which are potentially more financially constrained than large firms given their limited information environment, exhibit higher employment growth with the introduction of credit bureaus than large firms. 
Variable Description
Firm-Level Variables
Employment growth
Annual growth in employment calculated as the increase in employment divided by the average employment over the period. For the Enterprise Survey (ES), this is over a 2 year period. For Orbis, this is a one year period.
Access to loan
Dummy variable. In ES, 1 if the firm reports having access to a loan or line of credit from a financial institution and 0 otherwise. In Orbis, 1 if either the amount of shortterm or long-term financial debt is positive and 0 if both short-term and long-term debt are 0.
Growth of finance Annual growth in short-and long-term debt calculated as the increase divided by the average over the period. Orbis only.
Debt ratio Ratio of short-plus long-term debt to total assets. Orbis only.
Total asset growth Annual real growth in total assets calculated as the increase divided by the average over the periods. Orbis only.
Tangible fixed asset growth
Annual real growth in the tangible fixed assets calculated as the increase divided by the average over the period. Orbis only.
Firm size (employees) Number of permanent full time employees of the firm. All firms MSME firms SME firms Large firms CB reform Table 7 : Employment growth and CB reform -Robustness
The following regressions estimate equation 2 and 3 with robust standard errors clustered at the firm level reported in parentheses. Columns (1)-(4) show results from estimating equation (2) using a matched sample. The control countries represent a matched sample using nearest neighbor propensity score matching (with replacement) on change in Regulatory quality, GDP/capita, and real GDP growth rate. Columns (5)- (8) show results from estimating equating (3). Refer to Table 1 
